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J  IKTKODUCnON 

Computer feclinlques deßigned to construct numerical taxonomies 

from liugc, complex arrays of data have; developed rapidly in the past few 

yearn. It has been the experience of many who have attempted to employ 

tliCEC techniques, however, that mathematically logical taxonomies are 

difficult to relate to the original data from which the taxonomies were 

drawn. This difficulty has all too often left the researcher with a neat 

list of the sets of cases which are numerically si.m:llar, but with only the 

vaguest grasp of what the grouping similarities might be. This report 

introduces a simple computer technique to plot the underlying similarity 

of groups. 

There arc two basic types of numerical taxonomy; hierarchical, and 

cross-sectional. The former taxonomy - the type generally employed in 

biology " classifies life from a single instance of a living organism, 

through the species, phylum, kingdom, to all of organic existence. The 

hierarchical taxonomic scheme assumes dynamic similarity for grouping. 

A cross-sectional taxonomy, the type most generally employed by social 

scientists, assumes static similarity. A case is grouped as a member of 

one of 1; groups, each case is  a member of one and only one group, and the 

group is assumed to be qualitatively distinct from all other groups. 

H, DEVEhOPHEKT OF TOE GROUHKG PROBLEM 

A Case is characterized by the values it has for a range of 

variables. These values may be specific, as the national income of France 

in U. S. dollars, or they may be general, as the freedoni of group opposi- 

tion in France measured by a two point scale. The numerical scores for 

these characteristics of the nation, France, form what we shall call an 

.attribute (or characteristic) j3t;o|ilo and can bo shown graphically. 



ATTRIBUTE PROFXI.J: FOR PRANCE IM lfm* 

+2 S.D. 

+1 S.D. 

ULAN 

-1 S.D. 

-2 S.D. 

 y 
**-*»»««„„. 

ENERGY IKCOME    PREEOP DESl'Xy CTHLC 

*P.lot:tcd values arc Standard scores for France fron five standardized 

characteristics on «ighty-two nations« The plotted characteristics 

are: 

ENERGY •- energy consumption per capita 

1KC0HE - national income 

PREEOP - freedom of group opposition 

DEKSTY ~ population density 

CATHLC - ratio of catholics to the population 

■ 



'j'o illustrate grouping procodviT, lex  us assuiae that we are 

Interested in conotructlui; a taxonotay from eighty-tvo nations using RS 

our iiulcx of.  siiiillnrity the five characteristics of Figure 1. If, on 

a transparent tnaterial, ue vjere to clr<-,\.' eighty-tv«) separate profile 

graphs, one for each nation, v.'C could then build a taxonomy simply by 

superimposing sheets of the transparent Material. Suppose we look the 

graph for France shown in Figure 1 and superimposed another graph from 

one of the eighty-one renaining transparent sheets, continuing the process 

until \;o found the line which coincided most closely with that for France. 

Let us ftSKUwe that the second graph is the attribute profile of West 

Germany. Taking the graphs for both France and West Germany, we super- 

impose a third profile from among the remaining eighty graphs continu- 

ing until we again find the one most similar to the two already grouped. 

As we continued this exercise we would observe that the lines of our 

superimposed profile group would spread increasingly over the sheet. 

We would conclude that as the number of nations in the group increases, 

the similarity of profile for that group would decrease. 

Let us assume that we were interested in building a hierarchical 

taxonomy from the transparent sheets. VJe would first lay the eighty-two 

profiles side by side and then find the two profiles out. of all combina- 

tions of two which were most, similar and superimpose them. This would 

leave eighty-one profiles. VJe would again look for the two profiles most 

similar and again superimpose them. As we continued this exercise we 

would find that the visual criteria for similarity of profile would have 

to be relaxed, Ue would continue to relax the similarity criteria until 

all eighty-two profiles were superimposed« If we kept account of the 

order in which the profiles were grouped, v.'e could draw a taxonomic map 

of our procedure similar to that of Figure 2. 

, 
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Vox  social scientists hov^evcv, the hierarchy of profile groupings 

may not be salient and v;e nilght try to build a cross-sectional tasonomy 

from the eighty-two profiles assuming static similarity. l-Jn could stert 

by specifying the k number of.  groups VJG were Interested in or we could 

specify the level of group coherence or similarity we were willing to 

accept and then see how many groups resulted. Either way, vie would try 

the various permutations of superlmposition until we found the best 

cross-section for our purposes. 

The permutations at each step of our hypothetical grouping 

procedures would be so numerous for the eighty~tv?o profile graphs that 

they would preclude actually attempting to construct taxonomies in this 

•a 

way. We must look to computer techniques for assistance. 

III. APPLICATION 

The transparent graph illustration presents grouping procedure 

as the matching of characteristic profiles. The available computer 

techniques do not match profiles, but instead reduce the profile stat- 

istics to single Indices of similarity or distance between the cases to 

be grouped, and then match the Indices. The interpretation of computer 

taxonomies has been difficult because the indices of similarity upon 

which the methods depend reflect, but do not reproduce the original 

profile characteristics. 

In the transparent graph illustration we had attempted to group 

cases by fheir «cores on five uncorrelated variables. The standard 

scales by which the attribute profile values were measured can be viewed 

as Cartesian coordinates of a five dimensional space. Each of the 

coordinate axis of this space Is nt right angles to all others, since: the 

variables arc uncorrelated.lt then becomes possible to represent the 

■ ■.■-■,..,■, ,•- . .  . 



  

notion profiles r.s siiißle points in the Cartesian coordinate system of 

the five variables.  Each nation has a unique location in this space and 

this location is a unique Euclidean distance from every other point in 

the space. The similarity (congruence) of profiles is thus measured by 

the similarity of spatial location •- the distance between points. The 

question of profile similarity may thus be reduced to measuring the 

Euclidean distances within this space. 

Since Euclidean distances between cases measure similarity, they 

can be used to develop taxonomies. Our concern at this point is not the 

development of a taxonomy, however, but with the underlying similarity 

the taxonomy represents. 

A hierarchicrl taxononiic technique was employed to group the 

eighty-two nations on their Euclidean distances in the space of the five 

characteristics of Figure 1. A dendrogram displaying the resulting taxo- 

i-opy.i.' shown in Figure 2, The vertical lines represent the joining 

together of nations into a group. The distance between nations in the 

sane group is increased as the procedure works from left to right in the 

dendrogram. At the extreme left no two nations ore grouped and at tlie 

extreme right all nations form,« single group. 

As social scientists, we would probably not be interested in the 

entire dendrogra!;i of Figure 2. Consequently, two interpretive problems 

arise. First, which groups should we extract from the dendrogram ^or 

presentation as our cross-section? Second, once we have selected our 

groups» how can we interpret the group similarities? To treat the latter 

problefii we must return to the initial data - to the profiles themselves. 

-. - 
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Figur« 2 

DENDKOGKAK MAPPING OF GROUPS- 

*Grouplnß of 82 nation.i based ou their 
dietancea in five uncorrelr.tcd 
charectcristicöi    Grouping wethod wao 
S, C. Johnson, Micrftrcliical 
Clucteriiig Sclieiue, Diameter Method. 



ß 

IV.  GEKEHAL DJiSCUlPTIOli 

Aßßui.io. tlint ve aro interested in characteirieing a group of k 

size given us by the taxonomic method. V.'a calculate a group score for 

c-nch of the original characteristics by adding together the member scores 

and dividing by k, the; number of members in the group. This mean score 

we will call a group profile score for a characteristic. Since we 

normally find variation about the group mean score (group dissimilarity) 

we can calculate the group sf.audard deviation an &  measure of member 

deviation from the group mean. This variance will vary from characteristic 

to characteristic and will serve as a measure ,of group cohesion on a 

characteristic. If v/e asKUmc the distribution of member scores around 

the mean profile score for a group to be normal, v?c can add a confidence 

interval to the group mean score, A one standard deviation confidence 

interval about the group profile score would encompass approximately two- 

thirds of the member scores for the group across the characteristics. A 

group profile with its confidence interval can be shown graphically. 

(Figure 3). 

The horizontal midpoint of the plot in Figure 3 is the population . 

mean value for the characteristics. Ue would expect mean profile scores 

for any group v.'e extract from a population to tend toward the horizontal 

midpoint of the plot since this portion of the graph is the most dense 

portion of the variable scatter. If the group mean profile score on any 

one of the characteristics is far removed from the midpoint, thou that 

characteristic diotinguiehea the group: group members are similar on the 

characteriatic. The tight cluster of group scores on national income 

(IKCÜHK) in Plgutro 3 is taken as the distinguishing characteristic-of the 

plotted group. 
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l'iyure 3 

AXTllIKUTL PUOFILE FOR CROUP FROil DEIiDROGRAli,  FIG.  2* 

Hambers of the group mre: 

France China \lctil Gevmny Russia Great Britain 

Profile Statietics for Five Selected Characteristics 

EKEHGY INCOME FR1XOP DEHSTY CATilLC 

AVERAGE SCORE 1.03 0.70 -0.15 0.64 -0.20 

STANDARD DEVIATION l.lO/i 0.136 1.144 1.097 0.C54 

GROUP RANGE 3.4 0.3 2.3 2.7 2.3 

•1-2 S.D. 

+1 S.D. 

MEAN 

-1 S.D. 

-2 S.D. 

PROFILE PLOT 

ENLRGY    INCOME    PREEOP    DEt.'STY    CATELC 

»"'Group van  derived fron S.C. Johnson's Iderarchlcal Clusterinj Schcwe, 
Diaueter Method. P.ef. S.C. Johnson, "Klerarchicnl Clustering Schemes," 
ysychoniglrikfli vol. 32, No. 3, Septonber 1967. 
ENERGY *>  energy consuraption per capita; INCOME ,; national IncoraGj . 
FREEOP --  freedom of fjroup opposition; DEi.STY "• population density; 
CATl.EC *•  proportion of catholics to the population. 

■.**ü 
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V.    D.O.K.  COliPUTJiU PROGltAH PlvOFILJ; WRITEUP 

1. DKSCPJPTIOl] 

A. This progrnn calculates inu\  plots group profiles. 

1). Input (data) up to 200 cases, 50 variables. 

C. Output 

1. input matrix 
2. means and Standard deviations of input variables 
3. standardissod data matrix (option) 
4. group profile statistics, up to 50 groups 
5. group plots with one standard deviation confidence, interval 

(option) 

2. ORDEPv OF COKTROL CARDS 

A. Plot Symbol Card 

1. col. 1-C2 b.KA-f3-'ß-7-6--5''4-3-2-.lb0b+l'l-2+3+A-t'M6+7-{-tH-S>101XinDK15A61Vl8 

B. Main Control Card 

1. col. 1-6 PKOULH 
2. col. 7-9 mnnbor of groups (niaxitnum 50) 
3. col. 10-12 number of cases (mazlntuu 200) 
A, col, 13-15 number of variables (öaxlRüiiw 50) 
5. col, 16.'. l/.ctandDi'dize input data; blank do not standardise 

, col, 21   1 plot group profilesj blank do not plot 
.«.  . ... 

C. Group Size Card (luaximum sixe of group 50 cases) 

1. col. 3.-3   iiUi,.ber of cases in first group 
2. col, A~6   nunber of cases in second group 
3. col. 7-9   number of cases in third group 

26. col, 76-78 nunber of cases in tvjenty-sixth group 

(use a second card as needed to conplete listing) 

D. Observation liumber Card (one set for each group) 

1. col. 1-3 number of first; case in the group 
2. col. /i-6 number of second case in the group 
3. col. 7-9 number of tbird case in the group 

26. col. 76-7ti number of tvrenty-sixth case in tbe group 
(use a second cud as needed to complete listing for the group) 

'^■«»■«MKniMiiiiitmihinfeima,^ 



1.1. 
E, Vnriüble Format Card (use 2) both must be included even if second 

ie blank. 

I'. Data Cards 

G,    Cose Name. Card 

1.    col. 1-6   naiiic or number cocie of variable (as wany cards as 
variables in the input data matrix.    Blank cards 
must be Inserted if variable names are not wanted) 

I,    Finish Card 

1.    col.  1-6        FINISH 

3.    MULTIPLE JOBS 

A.    For a multiple job, repeat card sets  (A)  through (li)  for each job. 
Card  (I)  signals the completion of all jobs and is placed at the 
end of the final job. 
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UfcL    1,   MUD  o rtAIis! DATt:   «   68117 10/2't/i3 

TtilS PkÜGKAM SIAI\|i}ARDl2f:S INPUT i CAI.CUL Al LS MEAN, RANCH» STÄNOÄlVD' PRÜF OCIO 
OiVlAIIuf; l-{)K IVRUUPS AND PLOTS IHt 1H PROFI LE ACROSS THE VAHIAüLES PROFO02Ü 
H   WILL   ALSO   CALCULATE  THE  PRÜDUCT-HUHENT  CÜRRELATIÜN    COEFFiCIENTPROfOOJO 
BLTWEEH   CKÜUPS   IT   MAY   BE   RtOJ MEN'S 1CKEU   AS ' NEEDED    ' " PROF00'*0 

PROFOO'iO 
DIMENSION   NSI/l {-jo ), A (200 t ü J )» NUBS ( 50, 200J , AVG( Ü0, f>0), STOEV{ 5»0, 50) PRCF 0000 

* ,.<ANbi: ( J.O,!>C) , VFMmO) , THE AN (!>CV) , STANi) (liü )',L INE (121 )V/. AV"G( ^^ 
*(J>Ü,'JO),SYM(!>Ö) - PROi-COfiO 
DJUHLE PRECISION OBNAKE {200) i VN AME { 50 )»NÜB (50)» FIN ISH» PROBLH     PRD.FOllü 
REAL LIME  "   "        -..-.-- -   P'RO^Ö'iÖO 
DMA   FIN ISH/«FINISH'/ PROFCl.'O 

IJ        F u i< MA T ( A6 , o I 3 ) P p,[ F C1 ^ 0 
FJRMATt 261 3»2X)  "        " ' 7  "PRÜFOl'iO 
FORMAT{20A4) PROFC150 
FURMAT(llXtl21Ai) .     PHOF0160 
FURMATi IX, 12, IX,A(., IX, 121Äiy  ' " " '  ~   " "".        PkÜEOlVÖ 
FÜRMAI (101) PRdFOltiO 
f ORMATdX.l J,lX,A6,lll-n .3) PftdP0190 

■ 

\ 

FORMAT(12X,»INPUT  MATRIX   A«/J . PROF0200 
FORMAT (12X »»STANDAROUCD   DAT/.  MATRIX   R'/) PROF0210 
FORMAT( J^X^MlAO  AND   STANDARD  DEVIATION  OF   INPUT. VARlAliL ES'1//) PROF022Ü 
FORMAT ( 2'iX , «MEAN •, 1 ^X,1 STANDARD   DE VI ATI ON • //) ' " ~" ~T :    PROf 0*210 
FORMAT(7X,I3,2X ,Ab ,2X ,F1 0 .3 » HX ,Fl'i .3/) PROFC2V0 
FURMAT{2X,,6ROUP   PROFILE   VALUEb   AND   STATISTICS1) _PROF0250 
FüRMAI (/i2Xf »MEMBERS or GROUP», 13)  ' "    •     ■ PRöFO26O 
FüKMAI (/1X,» AVERAGE» ,4X,3 (FlO.'i ,3X) ) PROF027:> 
FURMATC/lXf»RANGC»,6X,6{FIC.4»3X)) _ PROF0280 
FORMAT (/1X, »SI .   DEV.» ,3X , 6 ( F1Ö , Ä, 3X )/T ' '         " '     'PROFO?^ 
FOi<MAI(/I 7XtH() 3,10X) ) PRDF0 300 
FURMATI II'O, IK IX,12, IX,A6, IX) ) PROF0310 
FO^MAT(/l 7X ,11 n3,ÖX ) ) '■'■''■ :  " :" MÖF032Ö 
FÜRMAK 101 , »PROEl LE   PLOT   OF   GROUP' , 12 ,1 X ,» WIT H   ONE   STANDARD   DEV IAT P.XOFOS.^' 

<IOM   CONFIDENCE    INTERVAL»/) PRÜF03.0 
FURMATt/lOXfUJAl)      "' """■ PRÖF03i>0 
FORMATt12XI»CHECK  MEAN  AND   STANDARD  DEVIATION  OF   STANDARDIZED  MATRPROFC360 

*1X   VARIABLES»//) PROF0370 
FOKMAKAt.) '. ' '    " ~v " PROr033Ci 
FORMAU 17X, U(A6,r>X) ) • PKOF0390 
FORMAT (2 X/2X) PR<^0^00 
FOr^NAK 17X,^(A6,7X) ) '  PROFO'uC 
FORMAT (b3Al) PÄW0420 
FORf'-AF {///1X ,« THE   NOrßEK   OF   STANDARD   DEVIATIUiMS   FROM   THE   PLOT   LEE TPROE 0''. ?C- 

«:   MARGIN   Ui    Uli;   ORIGIN   IS«, 12,'.      TH^   NOMilER  OF   SPACES   PER  SI A'MDAkDPl.CrO-'.'* J 
*.»/iXt«ÜfcVlAT ION   IS',!.'}, '.      THt   ORIGIN   IS   LIKE»,13,'.      THE   RANGE   OEPKOEt',^0 
♦ DATA   TÜ   BE   PLOTTED   lS»,Ffc.3,«.     TEE  MINIMUM   VALU E ' I S •, F 7. 3, • . » )      PWJF0A6C 

FURMATi JliJ, 12X,*GÜ0UP   PtlUDCC l'MOMEM T  COR.U: LAT ION  COEFFICIENTS ,///7PR0F;y, fO 
* 1 1 X , ' NO . • , IX , IM // / ) PROrO-': ;!•:• 

i U i. M AI ( / d. >;, I o , /, X,) 617.3)                                                                                                               P RO E 0 •'• 9 0 
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livl. I-   1,   HU) u MAIN OATt«  6ÖU7 10/ZA/U 

.:<L.\i;   GLUTTING   SYMBOLS J'KOi ( -j.; 
XLAüCJ,';CJ   fJLANK,t)(JTf X|ASTi(SYM( J) rJ^liSö) PRCifOS-.. 
(.IAD   IN   NUMbfc'P   ÜF  GkOUPS,   NüflöLK Oh  OÜiERVAT IONS»   NUMtiER   Or PROFO^^C 
VA,<JAiJLt S,   AND   OIMJOKS' 10  SlANDAkOJ^E   INPUT,   PLOW ANÜ  CURR FLAT f:     P"R0F05iV: 

«»09     Kt/il'I'Ji JO JPKOLai'-liNGRÜÜP.NCASfciNVAKiNSlANOtNPLÜTfNCbRR PKOFÜ57:; 
ll- { PKOtil M. tQ. FI N1SH)   ÜÜ  1" (J   9999 . PRDF 0'. 11 
READ   IN   CROUP   Sl/LS "  P'R'OFOSiv 
RI-AUJb, ll MNSUfcdJi I^ltNGRüüPJ PROF05U 
KiiAU  IN  NUMBER  OF   LACH  ÜÖSERVATIUN   IN  LACH  GROUP PRÜF06J0 
OC,   I   l=lfNGKLIUP  :  " PRCFüM- 
L^NSIZUl) PROF 06,'.- 
KtAU(&r HMNOiiSdiJI » J«l »D PRÜFÜ6.'.: 

J; CONTINUE " "*PRf}F064: 
RtM  VARIABLE   FORMAT PROFCCö: 
RLAIX i>» l/)    VFMT PRüFOö'J: 

REÄU  INPUT   OAT A P"ft'0FD<'.Y.) 
UUJ I --) , Nt AS f. PRCJF 06 5 : 
KlAÜ(i>, VFMTKAd ,J) »JeltNVAR) PiaiF06- : 

d       CONTINUE  ' PROFOV:; 
KtAl)(!. ,77) lUt*NAME(JJ »J*l»NCASfcJ PROFOYI* 
REAOl t), 77)< V.\'AME( J) , J-liNVAR) .                                                                                   PROFOV   J 
PH1NI    INP01    DATA ""     " '     PROFCVS; 
NHJN«0 PRQF07A: 
I»<H«CASC/5U"H PRO! 07- : 
j^oo=tiuo(NVARTii)  ;'  "•     r r-pRüF'ü?^:-' 
IF( JfiUU.LJ. 0)   J«fNVAR/UJ PROF0V70 
II:(J(lUi)JJL,0)   J = (.A'AR/ll)s 1 PRDfUV; : 
uo 4(v>  11=1,1  ~. PRbrD/v: 
NM I N-■• N'A 1 N + ü0 PR J'rOH'. 'J 
DO  AU*?   JJ   = 1, J PRCFDRl ; 
KBI:G^( JJ-1 J^llil ' '      "  PR0rö'1?:> 
N '-i 1 H* M1 H0 {is' C A SE , NM1 N) PRD F0 ri 2 '■ 
KLNIJ^M I NO ( { J J 'i-11}, N V AR) P ROf C ö' ." 
WRl]t(o,6G)        '"       :" '        . FROFClp: 
IVRITL(ü,61) PR0FCfi6: 
IK11 .fcü.i» Netc*i FKOf art: 
iF(n.i:U.^j  NürG-tii     ■"   PKLM (■': 
I f- ( I I . (.0 . 3 )   NB t(i--10) PROFC t -'> " 
IF( U.fiJ.'. )    NiU:G"151 PROF090'' 
HÄItrtU#T3HINI)ilNO»K8tG»Kt*NÜ)   '   " PROFO

1
/]:. 

fti«JrEU»TöHVNAMk( INÜ),lNO«KiifcG,KENO) PROFO'V^J 
k.KJ U. (6 ,bO) PRLfOv. . 
DO   'lO.^   RK-RWCNMIN " PROFO?^ : 
wiUTE{0,?iu)   KK.OBNAMtd'.i;), (A(KK,1ND), lNO«Kfc£G,KEND J ' PKrifCv:. 

03    COMl^Ui: FKOFCCö; 
J?     LuMJllNUL PkHFC^V: 

CALCOL/Ji.   WfcAN   AND  STANüARÜ  DEVIATION  OF   INPUT DATA   VARIABLES PROF09;: 
00   7  J--J ,NVAR FRCFCQ^O 



LVtl    I ,    Mull   0 M A! t\ DAlü   «   feßll? 

1/. 

lüT-Ü.C 
1JI.SU ••0.0 
00   8   1 =1 ,f;CASi: 
mr^uiHAii,j)  '  
lül Su-U'lSO-! (A( l,j )':=':?) 
CUNU NUC 
1MLAN( J)^101/l-l.flA! (NCA5L)  '     '      '' 
1F{ {lUJSL'/f-l.üAT(NCASt))-(1!lLAN{ J)**2).LE.0,ü)     GO   TO   b7 
STANOiJ)~SÜKT((TCTSQ/rLÜA. (NCASt))-(TMfcAN(J)**2)) 
CUNflNUl   " "T ' ~"~  
CONTIKUL 
HKINT KhAN   AND   STANÜAKD   DiiVlATICN   Of    INPUT   DAT AVAtU ALU. £S 
wRitt;(6i4.o)       ": " "      --•■-.. 
WKllLCotcJ) 
WRI VL( (., i>'.) 
WK1T L (0» 6'i ) ( J, VNAML ( J ), TMlfAiJ ( J ) VsiANOt J)» J^l V NVAR) 

1 L 5 1   \~UK   SI A»iüARD 1/1 KG   1 NPU V 
li-(NM AND.Nf:.! )      GÖ   TU   V9 
SI ANUAKU lib.   1 is'PUT   V AK I ABLtS 

DATA   MATRIX   OPT 1 UN 

lb   J-ltNVAK 
9    I«IiNCASH 
, J) ={A( I , JJ- TMCANCJ) )/&TAND(Ji 

CAT A   HATKIX   IJ ' 

Ü0 
00 
A(l 
tONTU4UI: 
PRINT   SI ANUAKDIZtÖ 
NiilN   -   0 
I«(NCASt/bl)+l 
JMÜO'aHÜD(NVAR, li) 
I »• ( JHDU . L Q. 0)   J= ( NVAfi /ID 
IF(JKOu.NE.Q) 
on /lCc,  i J=-I ,'i 
NMlNa.NMlN4-50 
OU   4Ö0   JJ   "   IfJ 
Kr}l:G=--( JJ-1 )*1H5. 
NMIN«HINO(hCASfctNMIN) 
Kb NÜ« M1 NO ( (J J - 1 1.) i NV AR ) 
WR11L(ü,60) 

J={NVAK/llJ+l 

l. Kl 11 
um 
i f (11 

( n 

i it. 
v.P.li I 
w^i u. 

ir 
i;K 

(0,Ct) 
. LQ.l ) 
. LU.iJ) 
,1:^.3) 
. I: U . '* ) 
(6,73) 

NBLG--1 
NÜtG-üj 
Kül G^iOl. 
Nl'.CG«=]yi 

{ I NÜilNü = K3f.G"iK£ND) 
( o, / ti) ( Vti AH11 IN0 ), 1 N fJ =:K tiI;G , KL N I)) 
(6,30) 

ÜÜ   sOJ   KK»-NHfcG,NfU N 
WRITC(Of^0)KK|UbNÄKk(KK), 
CÜNTINUI- 

PROF 
.PROF 
PRJF 

"PROP 
PR or 
PROF 
PRÜF 
PROP 
PROF 
PlUif- 
PRÜF 
PROF 
PROF 
PROF 
PROF 

I A ( KK, 1N1)) s 1 NO--- KB L: G . Kt HO) 

PROF 
PROP 
PROF 
PROi- 
PROF 
PROF 
"PROF 
f5ROF 
PROF 
PROF 
PROF 
PROF 
PROF 
PROF 
PROF 
PRÜF 
PROF 
PROF 
"PROF 
PROF 
PROF 
PROF 
PRÜF 
PROF 
PROF 
PROF 
PROF 
PKor 
PROF 
PROF 
PROF 
PRO1-' 
PROF 

1000 
10 10 
1020 
10 30 
lO-'tO 
10')f. 
1060 
1070 
10 SO 
icw 
1 100 
1 110 
1 1 ?0 
ma 
HsO 
U bC- 
ll 60 
11IQ 
i iöo' 
1190 
1^.00 
inv 
12 ZO 
1230 
i'/.'iö 
libO 
1200 
1>70 
l^oO 
1290 
1300' 
1310 
11? 0 
iYSo 
li'rO 
]v.>: 
i'-joC 
nvn 
1360 
l:i'vO 
1400 
1 '. 1 0 
i/i.-y 
}'».'..■ 

i. •': 'i •.■, 

\','y 

}', .: 

1 A/' 
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tÜNU WUf: 
CUU'TINUÜ 

Ü'j 

3 

KLAN,    SlANDAUi)   tltVlAniiN,    AKO   RAMCt: ÜALCULATf:   GRUUf' 
BMAXe-9y99.Ü 
l)MlN-7999,0 
UO   3   i    »   I.NGIIÜUP  "   ~ "'■" 
DU   4   J   =    ItNVA« 
roT«o»o 
lutsu^o.o ■■''   :" "■"    ■■•--■- 
AMAX^-9999.0 
AMIN«9999.0 

ÜU   ü   K-1,NS 2 
l.   ■■-■   NUÖSU »I') 
ri)i-u;i + A(i. ,j) 
TürSÜ«TOrSQi IA(!.,J )««2) 
IICAMAX. LT. A(L,J> )    AMAX   ---   A(LfJ) 
ir(AMlr\'.r,I.A(LfJ))   AM1N   «' AlL.J) ~.     "     "' 
CUM ihüc 
AVliU.J)    «   T07/PLiiAr(KSI Zf (I) )   •> 
si t)i:v( j,vi )^ü»ü 

lf; ( (Tu! Su/f LÜAl (NSIZE U ) ) )-{AVG( I, J »«*2) .t.fc.0.0) GÜ fO 
STÜLVt I tJ)*SUKT( ( lüTSQ/r-LOÄT(NhIZG( J ) 3 )-(AVG! I, J ) **2 ) ) 
CDNl JNUt  -    :      -- 

I PC UMAX. LT. (AVG( I, J)-!-STUt:V ( I, J ) ) )    (3MAX«AVG{ 1 J J) 
II-(i4H)N.GT. (AVG(J , J)-SriJtV(I |J) ) )   DMIW*AVG{ i , J) 
nANGMl.J)   *   AMAX-AIÜN r"  " 
ClJ.NUN'Jt 
K A N G - B M A X+A (i S ( Ö MI N) 
PRlhl GiiDUP   «i:AfJ,   STANDARD   OiViAniJlf»   AfvlD 
rt-U i"t( t.,60) 
WlUlt.{6,66) 
l)Ü   40'j    J -1 ,KGftGUP 
w;il Tl:(u,67) I 
WS/ » fgsiZü( IJ 
DU   6   J-1 ,NS2 
N--\'();)S( I ..I) 
I.DlU Jl-OriiSAlif IN) 
Wi<I TM 6 t 72) (MJCS 
Js>lü(^iU)i)(NVAi<f «.!> 
If- ( JMÜi). tQ.O )   J 
IfCJMUD.Nt.O)   J   *INVAk/ö)+l 
DU   'TÜ-'i   JJ   »s    l,v! 
KGtG^ ( ( JJ-3 )>:<) ) + l 
K fc N i i«' M 1) ■.. < ( J J '!■ 3) i N V Ä10 : " 
hR IT f: (61 7 ).) ( H, N-- K ;> L G, K tN D ) 
r.Rl Ulö ,öl ) iVHhPHU) i N^lvl;LG,KfNÜJ 

^STDEV( 
-STÜÜV( 

RAWGCT 

I, J) 
It J) 

HO"^ tf* 
&** 

Z\&1 

1 ,J) ,N.iii(Jr,J-l tKS2) 

f J V A K/ ti 

PR;JI
: 

Pküf- 
PROF 
pRor 
PROF 
PR or 

"PRÜF 
PROP 
PROF 

■pl'.Of- 
PROF 
PROF 
pRcr 
PROF 
PK:IF 

"PROF 
PROF 
PROF 
PROF 
PROF 
PROF 
PROF 
PROF 
PROF 

"PROF 
PROF 
PROF 
PROF- 
PROF 
PROF 
PROF 
PROF 
PROF 

■pROf 
PROF 
PROF 

TkOi- 
PROF 
PKOf 
PRU:1 

PROF 
PROF 
THÜF 

PROi 
PROF 
PROF 
PROF 
PROF 

):>':. 

).'>;' 
).b3 
I •»■'.. 

).&'>: 

I'J: C 
159; 
1 (:.;'. 
i6J 
162' 
ihXi 
164C 

167. 
laar 
16CU 

160' 
170-: 
I'VU; 
3. ViC 
172: 
J. 71 
i Y^: 

1760 
IV v. 
171C 
17 c> 

lo ! 
IF;- 

is-.-: 
II 'i 

A ti > 

j   fi'     . 

ivi . 
j 9 -•; 
1.V-. 
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wRMh (o ,öU) (AVON |N) i N=K(JL:GtKCKD) "          "                                  I'KCir ! v 
WRlTfcC 6, 70) ( SlOCVd ,N) ,N = KBEGiKfcNO) PROfl'V: 
r-AlU (6,69) (RAhGfif l,N)fN = Kß£GtJ<E(4l)J PRÜfi', 

•iUA     CUfUlNUt  " """' ^     " """' " "■■""      fJRÖM^c 

JU '.0(>  i i^i,)/? ■   . _„' PKOF^r; 
K-Kfi "     r          PBDf^C: 
lf(I.Nt,KJ   GO   TO   <i06 ■      PKÖFÜC: 
WMU(b,6Ü) PROf20.: 

^ • ^06   cuNTiiviue   "■        ■"'"■.■ "' ■""  ;"■ pköi-^L - 
^.0^      COH1 INUfc PKÜJ-?;: 

:'t PHCF?Cv- 
JI-(NPlin .NK . 1}   GO   TO  977"'    "'      "": '.         ""' '."'PkCit-. 

C Pt.01   OOUUP   MEAN   ACKOSS  VARIAtiLCS   WITH  ONt   S.HEV.   CÜNFIOENCE. PRWZ-n 
C 1KJU;VAL   ROUNDING  1 HE   PLOT   LEGAT IONS _ PROF 2^-. 

KSI^ 1Ü0. O/KANG"  '      '"■" ~'"   " "   ".~'"  ' PÄÖF243 
LA«AbS(i)MlN)+l.O PROF?''-. 
KUK^ (KSP-' LA) <-l PROF<K' 
Ml 1L( o, 106)   LÄ,KSP|KGRrRÄNG|BMTN        "       .  - -   ._  ^.^^^^ 
00 VSry   I = l,NGRt.'UP ' PROrZ'.? 
DU   lOü  J"   If 121 - PR0F25: 

105     I. INKJ )^i\l.AKK ' ~        • '   - " ~  PKOF^}; 
Na2ö*-I2*LÄ) PMW252 
1)1.)   5i   11 «111.21 iKSP c PROF 2r>: 
M==W-1 .  ;; "' ■' ^vvOV^"           PftOF2b- 
J=ll+l o«.?^0 PROF 25'. 
LINK J 1 K-SY.'-.U-i) HO"^ L VWrZi- 
LlfU( J)"SYM(N) 8       ■•      "'"■'■    Wkäfk'5'l 

bl        H'H+Z PmfZSh 
IFd.A.GT.V)   tIN£(KOR)«SYM(20) PROFi£ 
»«It t: (6,74}    I         '*""           PR0::26. 
NSZ-NSl/E« 1) t»ROF?f '. 
00   iic J- l.NS/. PROF26.: 
N-NOüSO.J) 'r .""'" *    ' " ""PRüF2c: 

1*2        i\Ob(J)^üf>i.AMi;(N) PROF ^ 6 
WKIUU, 72)(tiOhS{ 1 ,J>,NO!J( J) ,J^1,NS2) PR0F26-- 
fefiiT£tö,?&l    LIKE'   "  ": '  " -  -    "-     - pRUF^c- 
m   li)   J«i,l21 • PROF26~ 

101      l. iNt (J)^    001 PH0f2n: 
.vRUI (i.t31 )    LINE    " "  T ~ "    "   '" " "'    pRori6. 
IK)   10i  J^l»l21 PROF 2v: 

10 i     I li\L( J)--   HLANK PROF:'-/: 

• 00  lye   NN^l ,121»KSP "           •"■ :-  '  t'KOr^v: 
••-l^J     LiWkiNN)=DUl . "■ •   PH0F2T;; 

iVJ   30   MiviWAR . Pi-'OF; ".'• • 
«»tIAVGiJ .KJ^N i;A1 (KSP) )+0.b )tFLf]/.T iKOR) " PkfcF2Vr,. 
m*U (v^VÜ( ) ,K)+S10EV1 I,K) )*FLiJAT(lv.Si>) J+ 0. SHFlOATI KÜH) • PH0F27c 
hM = ( ( I /, \ C ( 1 , K ) -S I 0 LV U, K ) HPL OA T (K S P J HÖ• 5) ♦ f L0A I ( KOR ) Pl"<Ü F 2 7 T 

. 

ummmnntui^miä^^ij^ 
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GH   TU   17V 

TO   79 

J. lia:(M)=X 
IIMMN.GT.l^O) 
LlNEtHN )-ASl 

J 7l>     CUiniNUl. 
n{MM,LT.O)   GO 
LrNt(tv.K) = ASI 

WUl11t 6,32)K»VNAM6( K)i 
l)ü   IC»   J = ltUl 

tO'i     LIiMtt J) »BLANK 
D'J   191   NN^lt Ul.KSP 

1C>1      LINE (NU) =001 
1)0   QGtf   JJ-l. i4 
Wknf:(6,3n   LINE 

986     LOMlKUc 
30       tüNTlNUt 
999      CÜN1 INUE 
9 7 7     GÜNTINUL 

GO   1(1   A09 
9999   CONTINUE 

SlÖP 
END 

LI NE 

10/?- ; / i :•- 

 PKO :. • 

PROr • • 

PKGr ('. c   . 
"PROi !■'   V   . 

PRCf s. ■:. 
PROf (■. ':.. 

'    PROF / ; 
PROf 

■ PKOr .'' . : . 
TROT <c :. 

PROr *'. 
PROF ,? .-• v ■ ... 

~T>ROF /.v. . 

PROF ?.'.: 
PROF ?.■-::.. 

--pf.gjr 
£. '*. .' . 

?Ror- ?v : 
PROF 

"'"TRCIf i. ^ ■. . 

PROF ;• s".. 
PROF 2 v. . 
 >RD{ 2 ^ -. . 

^wWi^^^iÜ^i^^iM^^^ 
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VI.  SAhTLi: PKOBLEH 

To characterlae a ei'oss-sectloual taKonony from the demlrogrrm 

of Figuxe 2, we selected a crosö^section of eight, groups ami plotted 

their profiles with the profile program. The. program features an 

automatic scaling device which scales the plots to the range of the 

statistics to bs plotted in each job. The United States, the sole uci.Uor 

of the eighth group, proved to be an extreme outlier on national 

income and energy consumption, To demonstrate the variable scale 

feature, groups 1 and 2 were plotted by themselves, without the 

necessity to scale the plots for the United States. The Plots for 

Groupf. 3 and 6 are products of the computer run when the United States 

was plotted. The computer output for these plots and statistics for 

the first three groups are shown on the following pages. 

To allow for a large number of variables, plots are made 

vertically down the page, begimiing with variable 1 at the top. The 

group mean score is denoted by an "X" and M*" denotes the one standard 

deviation confidence interval about the mean score, If a single 

asteriül; appears, as in the group 1 plot for IKCOMli, member standard 

deviation is negligible, and the confidence interval converges on a 

single point. If the asterisk is very close to the other asterisk, 

there may be no "X" between them. It is assumed that the moan score 

would fall between them in this case. The user nay wish to shade the 

confidence intervals in tlie output as an aid in interpreting the 

profile variation across characteristics for the group. 
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